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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid crystal 
display device having a liquid crystal layer consisting of a 
cholesteric liquid crystal or chiral nematic liquid crystal 
and having high display quality which suppresses 
generation of hysterisys and which makes low-voltage 
driving possible. 

SOLUTION: A liquid crystal cell is produced by preparing 
a substrate 1 having pixel electrodes 1 1 and counter 
electrodes 12 each patterned into a comb-like form on 
the surface of the substrate and disposed facing each 
other with an equal gap from each other, preparing a 
substrate 2 having an all-face counter electrode on the 
surface, and holding a liquid crystal layer 3 consisting of 
a cholesteric liquid crystal or chiral nematic liquid crystal 
between the faces of the substrates where the 
electrodes are formed. 
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* NOTICES * 

JPO and I MP IT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the liquid crystal display which comes to pinch the liquid crystal layer which 
consists of cholesteric liquid crystal or a chiral pneumatic liquid crystal between the substrates 
of the pair which counters. In said one substrate front face, the 1st electrode corresponding to 
each pixel is arranged at said substrate front face of another side so that the 2nd electrode may 
counter mutually through said liquid crystal layer. Said 1st electrode The liquid crystal display 
characterized by impressing a predetermined electrical potential difference between said pixel 
electrodes and said counterelectrodes while having the counterelectrode put side by side so that 
it might counter in the same field as a pixel electrode and the pixel electrode concerned, being 
constituted and impressing a predetermined electrical potential difference between said pixel 
electrode and said 2nd electrode. 

[Claim 2] the distance between said pixel electrodes and said counterelectrodes — 6 
micrometers or less — it is — and the thickness of said liquid crystal layer — it can twist a 
ratio with a pitch — the liquid crystal display according to. claim 1 characterized by d/p being 14 
or less. 

[Claim 3] the thickness of said liquid crystal layer — 5 micrometers or less — it is — and the 
thickness of said liquid crystal layer — it can twist — the ratio of a pitch — the liquid crystal 
display according to claim 1 characterized by d/p being two or less. 

[Claim 4] a torsion pitch — difference — the liquid crystal display according to claim 1 with 
which the laminating of said two or more liquid crystal layers which consist of liquid crystal is 
carried out through said substrate, and said each liquid crystal layer is characterized by coming 
to allot said 2nd electrode to the fteld of another side while said 1st electrode is arranged on one 
field. 

[Claim 5] said liquid crystal layer — a torsion pitch — difference — the liquid crystal display 
according to claim 1 characterized by coming to be enclosed with the field divided with the 
shelter so that the liquid crystal of a lot might correspond to each pixel, and a picture element 
being constituted by the. pixel group corresponding to the liquid crystal of said lot 
[Claim 6] the direction of torsion — difference — the liquid crystal display according to claim 1 
with which the laminating of said two sorts which consist of liquid crystal of liquid crystal layers 
is carried out through said substrate, and said each liquid crystal layer is characterized by 
coming to allot said 2nd electrode to the field of another side while said 1st electrode is 
arranged on one field. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
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precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the liquid crystal display equipped with 
the liquid crystal layer which consists of cholesteric liquid crystal or a chiral pneumatic liquid 
crystal about a liquid crystal display. 
[0002] 

[Description of the Prior Art] Generally, cholesteric liquid crystal has the various descriptions, 
such as light scattering and selective reflection, as a property based on the distorted molecular 
arrangement. As a liquid crystal cell of the liquid crystal display using this cholesteric liquid 
crystal, as shown in drawing 22 , there are some which have the structure where the liquid 
crystal layer 105 of cholesteric liquid crystal was pinched between the substrates 101,102 of the 
pair which has an electrode 103,104 on a front face, respectively. This liquid crystal display is 
made to transform the orientation of the liquid crystal layer 105 by impressing an electrical 
potential difference between the electrodes 103,104 which counter, and, thereby, performs image 
display. The method which controls a dispersion condition and a transparence condition by the 
electrical potential difference, and the method which controls red, the selective reflection 
condition of a green or blue light, and a transparence condition by the electrical potential 
difference are shown in means of displaying. By any method, in order to acquire a good display 
property, it is necessary to enlarge angle of torsion of the cholesteric-liquid-crystal molecule of 
the liquid crystal layer 1 05. 
[0003] 

[Problem(s) to be Solved by the Invention] However, generally, in the liquid crystal display using 
cholesteric liquid crystal, when angle of torsion becomes 300 degrees or more, a hysteresis 
occurs. When this hysteresis exists, in order that the orientation condition at the time of 
electrical-potential-difference impression may be dependent on the orientation condition before 
electrical-potential-differehce impression, there is a problem that good image display cannot be 
obtained. A hysteresis tends to increase, so that angle of torsion becomes large. 
[0004] Then, the purpose of this invention is offering the high liquid crystal display of the display 
grace which inhibits generating of a hysteresis and enables the drive by the low battery about 
the liquid crystal display equipped with the liquid crystal layer which consists of cholesteric liquid 
crystal or a chiral pneumatic liquid crystal. 
[0005] 

[Means for Solving the Problem] The liquid crystal display of this invention is a thing which 
comes to pinch the liquid crystal layer which consists of cholesteric liquid crystal or a chiral 
pneumatic liquid crystal between the substrates of the pair which counters. In said one substrate 
front face, the 1st electrode corresponding to each pixel is arranged at said substrate front face 
of another side so that the 2nd electrode may counter mutually through said liquid crystal layer. 
Said 1st electrode While having the counterelectrode put side by side so that it might counter in 
the same field as a pixel electrode and the pixel electrode concerned, being constituted and 
impressing a predetermined electrical potential difference between said pixel electrode and said 
2nd electrode, a predetermined electrical potential difference is impressed between said pixel 
electrodes and said counterelectrodes. 

[0006] 1 voice of the liquid crystal display of this invention — like — setting — the distance 
between said pixel electrodes and said counterelectrodes — 6 micrometers or less — it is 
and the thickness of said liquid crystal layer — it can twist — a ratio with a pitch — d/p is 14 

or less. . 
[0007] 1 voice of the liquid crystal display of this invention — like — setting — the thickness of 
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said liquid crystal layer — it can twist — a ratio with a pitch — d/p is four or less. 
[0008] 1 voice of the liquid crystal display of this invention — like — setting — the thickness of 
said liquid crystal layer — 5 micrometers or less — it is — and the thickness of said liquid 
crystal layer — it can twist — the ratio of a pitch — d/p is two or less. 

[0009] 1 voice of the liquid crystal display of this invention — like — setting — a torsion pitch - 
- difference — the laminating of said two or more liquid crystal layers which consist of liquid 
crystal is carried out through said substrate, and while said 1st electrode is arranged on one 
field, as for said each liquid crystal layer, it comes to allot said 2nd electrode to the field of 
another side 

[0010] 1 voice of the liquid crystal display of this invention — like — setting — said liquid 
crystal layer — a torsion pitch — difference — it comes to be enclosed with the field divided 
with the shelter so that the liquid crystal of a lot might correspond to each pixel, and a picture 
element is constituted by the pixel group corresponding to the liquid crystal of said lot. 
[001 1] 1 voice of the liquid crystal display of this invention — like — setting — the direction of 
torsion — difference — the laminating of said two sorts which consist of liquid crystal of liquid 
crystal layers is carried out through said substrate, and while said 1st electrode is arranged on 
one field, as for said each liquid crystal layer, it comes to allot said 2nd electrode to the field of 
another side 
[0012] 

[Function] In the liquid crystal display of this invention, while a pixel electrode and this, and the 
counterelectrode put side by side are formed in one substrate front face as the 1st electrode, 
and the 2nd electrode is prepared in the substrate front face of another side which counters and 
impressing a predetermined electrical potential difference between the pixel electrode and the 
2nd electrode which are the component of the 1st electrode, a predetermined electrical potential 
difference is impressed between a pixel electrode and a counterelectrode. That is, in the liquid 
crystal layer pinched by the substrate of a pair, since control by the predetermined electrical 
potential difference is performed to each of the field inboard which intersects perpendicularly 
with the thickness direction and this, generating of a hysteresis is efficiently inhibited by two 
sorts of armature-voltage control from which these directions differ, and a high-definition display 
image is realized. 
[0013] 

[Embodiment of the Invention] It explains to a detail, referring to a drawing hereafter about the 
concrete operation gestalt which applied this invention. Drawing 1 is the outline top view showing 
the main configurations of the image display device of this operation gestalt. and drawin g_2 is an 
outline sectional view in alignment with broken-line I-I' of the image display device of drawing 1 . 
[0014] The image display device of this operation gestalt is equipped with the liquid crystal cell 
which has it come to pinch the liquid crystal layer 3 which consists of cholesteric liquid crystal 
or a chiral pneumatic liquid crystal with the glass substrates 1 and 2 of a pair with which the 
electrode was respectively formed in the front face, and is constituted. 
[0015] As shown in drawing 1 (a), a glass substrate 1 has the 1st electrode which the pixel 
electrode 11 and a counterelectrode 12 are put side by side on a front face (opposed face with a 
glass substrate 2), and becomes, and is constituted. Patterning of the pixel electrode 1 1 and the 
counterelectrode 1 2 is respectively carried out to a ctenidium configuration, and they are formed 
so that it may counter at equal intervals mutually. Thus, in the 1 st constituted electrode, it will 
be equivalent to 1 pixel by the part of the pixel electrode 1 1 which carries out phase opposite, 
and a counterelectrode 12 (that is. the pixel electrode 1 1 equivalent to 3 pixels is shown by the 
example of drawing 2 .), and both non-illustrated thin film transistors (TFTThin Film Transistor) 
will be prepared for every pixel. 

[0016] On the other hand, as shown in drawing 1 (b). the 2nd electrode (whole surface 
counterelectrode 13) is formed, and the glass substrate 2 is constituted so that the surface 
(opposed face with a glass substrate 1) whole surface may be covered. 

[001 7] And as shown in drawing 1 (c) and drawin g 2 . the liquid crystal layer 3 is pinched with 
glass substrates 1 and 2 so that the 1st electrode and 2nd electrode may be made to counter, a 
predetermined power source is connected to each electrode, and an image display device is 
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constituted. 

[0018] Here, the principle of operation of the image display device of this operation gestalt is 
explained. Drawing 3 is the outline sectional view showing an example by which a pulse voltage is 
impressed to each electrode of an image display device from a power source E. A 
counterelectrode 12 and the whole surface counterelectrode 13 are made into same electric 
potential, and a predetermined electrical potential difference is impressed to this image display 
device between the pixel electrode 11 and the whole surface counterelectrode 13 and between 
the pixel electrode 1 1 and a counterelectrode 1 2. 

[0019] Like the above, by impressing a predetermined electrical potential difference to each of 
the field inboard which intersects perpendicularly with the liquid crystal layer 3 with the 
thickness direction and this, as shown in drawing 4 , torsion is cleared from the liquid crystal 
molecule on the pixel electrode 11. The actuation by which the hysteresis was decreased and 
stabilized is obtained by being able to twist with the distance (inter-electrode spare time L) of 
the pixel electrode 1 1 and a counterelectrode 12, thickness [ of the liquid crystal layer 3 ] d, and 
thickness d, and adjusting a ratio (d/p) with a pitch p to a ** value, as shown below. 
[0020] - Example of an experiment - The examples of many experiment which investigated 
thickness [ of an electrical-potential-difference permeability property, the inter-electrode spare 
time L, and a liquid crystal layer ] d and the correlation of the value of d/p and a hysteresis are 
shown concretely. 

[0021] On each front face of a glass substrate 2 in which the glass substrate 1 and the whole 
surface counterelectrode 13 with which the pixel electrode 11 and the counterelectrode 12 were 
formed in the front face were formed, as orientation film Form the trade name AL3046 which is 
the parallel orientation film by Japan Synthetic Rubber Co., Ltd. with a spin coat and rubbing 
processing is performed. The liquid crystal layer 3 which consists of cholesteric liquid crystal 
(Merck what mixed trade name CB-15 which are chiral company material to the trade name TL 
202 which is shrine liquid crystal, and adjusted the pitch) with these glass substrates 1 and 2 is 
pinched, and a liquid crystal cell is produced. Said monograph affair for forming the liquid crystal 
cell concerned is named generically, and it considers as Conditions A. 

[0022] (Example 1 of an experiment) An electrical-potential-difference permeability property (V- 
T property) is measured first. In this example, it adds to Conditions A, and they are the pixel 
electrode width of face W1 and the counterelectrode width of face W2 about the pixel electrode 
11 and a counterelectrode 12. And when the inter-electrode spare time L is defined like drawing 
5 , as shown in drawing 6 The pixel electrode width of face W1 and counterelectrode width of 
face W2 And the glass substrate 1 formed so that each value of the inter-electrode spare time L 
might become equal is used. The pigmentum nigrum was mixed in liquid crystal so that change of 
a hysteresis might be in sight, the liquid crystal cell was produced so that the thickness of the 
liquid crystal layer 3 might be set to 6 micrometers and d/p might be set to 2.26, and the 
electrical-potential-difference permeability property (V-T property) was measured. Here, the 
conventional liquid crystal cell as shown in drawing 22 was created as an example of a 
comparison of this example, and it measured similarly. 

[0023] A measurement result is shown in drawing 7 . Thus, although the big hysteresis appeared 
in the conventional example, to it, by this example, a hysteresis was hardly seen but reduction of 
a large hysteresis has been checked. 

[0024] In this example, it adds to Conditions A. (Experiment 2) The pixel electrode 1 1 and a 
counterelectrode 12 The pixel electrode width of face W1 and counterelectrode width of face W2 
And it is formed so that each value of the inter-electrode spare time L may become equal. Using 
each glass substrate 1 with which inter-electrode spare time L was set to 4 micrometers, 6 
micrometers, 10 micrometers, 15 micrometers, and 25 micrometers, d/p was changed, the liquid 
crystal cell was produced, respectively, and the relation between d/p and a hysteresis band was 
investigated. However, a hysteresis band is defined as the maximum width of a hysteresis. The 
conventional liquid crystal cell as shown in drawing 22 was made into the example of a 
comparison like the experiment 1 also here. 

[0025] A measurement result is shown in drawing 8 . If the value of d/p becomes large, a 
hysteresis will become large, in order that the liquid crystal molecule on the pixel electrode 1 1 
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may deform perpendicularly to a glass substrate 1 and may begin to present complicated 
orientation deformation. It turns out that it is not based on the inter-electrode spare time L 
when d/p is 14 or less and the inter-electrode spare time L is 6 micrometers or less, but it has 
specifically become a hysteresis smaller than the conventional example when d/p is four or less. 
The result which thickness d of the liquid crystal layer 3 is 5 micrometers or less, and a 
hysteresis has hardly generated especially when d/p is two or less was obtained. The relation of 
the inter-electrode spare time L and d/p which can check reduction of a hysteresis comes to be 
shown in the following table 1. 
[0026] 

[Tablel] 



SSHJIftL 


d/p 


4 utn 


1 6£IT 


6 tim 


1 A SIT 


1 0 tim 




1 5 vm 


4EIT 


2 5 utn 


4KT 



[0027] In addition, the improvement of a hysteresis was found when the measurement same also 
about the liquid crystal cell using the perpendicular orientation film as experiments 1 and 2 was 
tried. 

[0028] In this example, it adds to Conditions A. (Experiment 3) The pixel electrode 1 1 and a 
counterelectrode 12 The pixel electrode width of face W1 and counterelectrode width of face W2 
And the liquid crystal cell which set inter-electrode spare time L to 4 micrometers using the 
glass substrate 1 formed so that each value of the inter-electrode spare time L might become 
equal (eel a), As an example of a comparison, the liquid crystal cell (eel b) which does not have 
the whole surface counterelectrode 13 was used for the glass substrate 2 by said liquid crystal 
cell as shown in drawing 9 . It asked for the driver voltage to which permeability becomes almost 
fixed from the electrical-potential-difference permeability property which measured and 
measured the electrical-potential-difference permeability property using these liquid crystal 
cells. 

[0029] A measurement result is shown in drawing 1 0 . Thus, as compared with Cel b, a 
hysteresis is small for whether your being Haruka, and, as for Cel a, it turns out that driver 
voltage can be made low. 

[0030] In this example, it adds to Conditions A. (Experiment 4) The pixel electrode 1 1 and a 
counterelectrode 12 When the glass substrate 1 formed so that it might be set to pixel electrode 
width-of-face W1= counterelectrode width-of-face W2 != inter-electrode spare time L is used 
( drawing 1 1 (a)), When the glass substrate 1 formed so that it might become the pixel electrode 
width-of-face W1 = inter-electrode spare time L!= counterelectrode width of face W2 (even the 
pixel electrode width-of-face W2 = inter-electrode spare time L!= counterelectrode width of 
face W1 is the same) is used ( drawing 1 1 (b)), The pixel electrode width of face W1 and 
counterelectrode width of face W2 And experiments 1-3 were conducted about each at the time 
of considering as the value from which the inter-electrode spare time L all differs ( drawing 1 1 
(c)X Consequently, in any case, the improvement of a hysteresis was found. 
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[0031] - Explain many modifications of the image display device of this operation gestalt below 
modification Here, a same sign is described about the same configuration member as the 
image display device of this operation gestalt, and explanation is omitted. 

[0032] (Modification 1) Here, as shown in drawing 12 , the image display device equipped with the 
liquid crystal cell which made the crosswise cross-section configuration of the pixel electrode 11 
and a counterelectrode 12 the letter of a projection is indicated. A projection configuration can 
use a thing like illustration, the thing which chose the taper angle as arbitration, and the thing 
which consisted of curved surfaces. Also in this case, an extensive improvement of a hysteresis 
is found like this operation gestalt. 

[0033] (Modification 2) Here, as shown in drawing 13 , the image display device equipped with the 
liquid crystal cell which comes to pinch the liquid crystal layer 3 of cholesteric liquid crystal 
using the glass substrate 1 with which the pixel electrode 1 1 and a counterelectrode 12 are 
formed from aluminum (aluminum), and become, and the glass substrate 2 to which it comes to 
form the whole surface counterelectrode 13 with a transparent electrode (ITO) is indicated. 
When the image display property was observed using this liquid crystal cell, it checked that the 
light reflected with the pixel electrode 11 and counterelectrode 12 which are an aluminum 
electrode could also be used effectively, and could obtain a good display. 

[0034] Although aluminum was used for the pixel electrode 1 1 and the counterelectrode 12 as an 
ingredient in both these examples, it is also possible to use a metal with a high silver (Ag) 
reflection factor or to use a metal which is different with the pixel electrode 1 1 and a 
counterelectrode 12. 

[0035] (Modification 3) Here, as shown in drawing 14 , the image display device equipped with the 
liquid crystal cell which comes to pinch the liquid crystal layer 3 of cholesteric liquid crystal 
using the silicon substrate 21 in which the pixel electrode 1 1 and a counterelectrode 12 are 
formed with a transparent electrode, and which they become, and the glass substrate 2 to which 
it comes to form the whole surface counterelectrode 13 with a transparent electrode is 
indicated. When the image display property was observed using this liquid crystal cell, it checked 
that the light reflected by the silicon substrate 21 could also be used effectively, and could 
obtain a good display. 

[0036] (Modification 4) Here, as shown in drawing 1 5 , the image display device equipped with the 
liquid crystal cell which comes to pinch the liquid crystal layer 3 of cholesteric liquid crystal 
using the glass substrate 1 with which the pixel electrode 1 1 and a counterelectrode 12 are 
formed with a transparent electrode, and become, and the glass substrate 2 with which it comes 
to form the whole surface counterelectrode 13 in Cr layer is indicated. According to this liquid 
crystal cell, Cr layer functions as a light absorption layer, and since the light which reached Cr 
layer is absorbed, it can acquire a good black condition. 

[0037] (Modification 5) Here, as shown in drawing 1 6 , the image display device equipped with the 
liquid crystal cell which comes to pinch the liquid crystal layer 3 of cholesteric liquid crystal 
using the glass substrate 1 with which the pixel electrode 11 and a counterelectrode 12 are 
formed with a transparent electrode, and become, and the glass substrate 2 which it comes to 
consider as the laminating configuration of black light absorption layer 13a whose whole surface 
counterelectrode 13 is Cr layer, and transparent electrode 13b is indicated. According to this 
liquid crystal cell, black light absorption layer 13a functions as a light absorption layer, and since 
the light which reached black light absorption layer 13a is absorbed, it can acquire a good black 
condition. 

[0038] (Modification 6) Here, as shown in drawing 1 7 , the liquid crystal cell which comes to 
pinch the liquid crystal layer 3 of cholesteric liquid crystal using the silicon substrate 1 in which 
the pixel electrode 1 1 and a counterelectrode 12 are formed with a transparent electrode, and 
which they become, and the glass substrate 2 to which it comes to form the whole surface 
counterelectrode 13 with a transparent electrode is constituted, and the image display device 
which comes to stick the black light absorption plate 22 on the tooth back of a liquid crystal cell 
is indicated. According to this liquid crystal cell, since the light which reached the black light 
absorption plate 22 is absorbed, it can acquire a good black condition. 

[0039] (Modification 7) here, it is shown in drawing 18 — as — a torsion pitch — difference 
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the image display device equipped with each liquid crystal cell which comes to pinch the three- 
layer liquid crystal layers 3a, 3b, and 3c which consist of liquid crystal through glass substrates 
31-34, respectively is indicated. In this liquid crystal cell, each electrode is formed in glass 
substrates 31-34 so that the 1st electrode (the pixel electrode 11 and counterelectrode 12) may 
consist in one field of each liquid crystal layers 3a, 3b, and 3c and the 2nd electrode (whole 
surface counterelectrode 13) may consist in the field of another side. That is, in one front face 
of the 2nd electrode and glass substrates 32 and 33, the 2nd electrode is formed in the front 
face of the 1st electrode and another side by one front face (liquid crystal layer 3a side) of a 
glass substrate 31 at one front face (liquid crystal layer 3c side) of the 1st electrode and a glass 
substrate 34. And the polarizer of two sheets which made the lower part (front face of another 
side of a glass substrate 31) of the liquid crystal cell by which the laminating was carried out, 
and a polarization shaft cross at right angles as a black light absorption plate 35 is stuck. 
[0040] Each electrodes 11-13 are specifically formed from a transparent electrode. The pixel 
electrode width efface W1, Counterelectrode width of face W2 And the glass substrates 31-34 
formed so that each value of the inter-electrode spare time L might become equal are used. A 
torsion pitch 0.40 micrometers, 0.33 micrometers, Pinch the liquid crystal layers 3a, 3b, and 3c 
which consist of cholesteric liquid crystal (Merck what could mix and twist trade name CB-15 
which are chiral company material to the trade name TL 202 which is shrine liquid crystal, and 
adjusted the pitch) which is 0.27 micrometers, respectively, and each liquid crystal cell is 
produced. The laminating of them is carried out. 

[0041] It has checked that eight colors of black, white, red, green, blue, yellow, purple, and a light 
blue were obtained by making each liquid crystal cell drive on an electrical potential difference. In 
this case, as for each liquid crystal cell equipped with the liquid crystal layers 3a, 3b, and 3c, the 
large blue and color change by viewing if it is green and the range which selective reflection of 
the red light can be carried out, and is 0.25 micrometers - 0.30 micrometers. 0.31 micrometers - 
0.36 micrometers, and 0.38 micrometers - 0.44 micrometers, respectively was not seen, 
respectively. 

[0042] (Modification 8) the glass substrates 1 and 2 which form the pixel electrode 1 1, a • 
counterelectrode 12, and the whole surface counterelectrode 13 from a transparent electrode, 
respectively, and become here as shown in drawing 19 — using — between the glass substrate 
1 concerned and 2 — it can twist — a pitch — difference — three sorts of liquid crystal layers 
3d, 3e, and 3f which consist of liquid crystal molecules are formed repeatedly, a liquid crystal cell 
is constituted, and the image display device which comes to stick the black light absorption plate 
42 on a eel tooth back is indicated. In this liquid crystal celt, said each liquid crystal is enclosed 
with the field divided with the shelter 41 for preventing mixing of liquid crystal, it corresponds for 
every pixel, and one [ liquid crystal layers / 3d, 3e, and 3f ] is prepared. In this case, a picture 
element consists of pixel groups of the lot corresponding to the liquid crystal layers 3d, 3e, and 
3f, and eight colors of black, white, red, green, blue, yellow, purple, and a light blue are obtained 
by carrying out the electrical-potential-difference drive of the liquid crystal layer corresponding 
to each pixel. 

[0043] Each electrodes 11-13 are formed from a transparent electrode, and, specifically, they 
are the pixel electrode width of face W1 and the counterelectrode width of face W2. And the 
liquid crystal layers 3d, 3e, and 3f which a torsion pitch becomes from the cholesteric liquid 
crystal which is 0.27 micrometers, 0.33 micrometers, and 0.40 micrometers are allotted for every 
pixel using the glass substrates 1 and 2 formed so that each value of the inter-electrode spare 
time L might become equal, and a liquid crystal cell is produced. 

[0044] (Modification 9) here, it is shown in drawing 20 — as — the direction of torsion — 
difference — that is. the image display device equipped with each liquid crystal cell which comes 
to pinch 3h of liquid crystal layers which consist of liquid crystal of 3g of liquid crystal layers 
which consist of liquid crystal of left hand, and right hand through glass substrates 51-53, 
respectively is indicated. In this liquid crystal cell, each electrode is formed in glass substrates 
51-53 so that the 1st electrode (the pixel electrode 1 1 and counterelectrode 12) may consist in 
one each liquid crystal layers [ 3g and 3h ] field and the 2nd electrode (whole surface 
counterelectrode 13) may consist in the field of another side. That is, in one front face of the 
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2nd electrode and a glass substrate 52, the 2nd electrode is formed in the front face of the 1st 
electrode and another side by one front face of a glass substrate 51 at one front face of the 1st 
electrode and a glass substrate 53. And the black light absorption plate 54 is stuck on the tooth 
back of the liquid crystal cell by which the laminating was carried out. 

[0045] Specifically, it is Merck as right hand cholesteric liquid crystal. It is Merck as what mixed 
trade name CB-15 which are chiral company material to the trade name TL 202 which is shrine 
liquid crystal, and cholesteric liquid crystal of left hand. The laminating of what added the trade 
name Ys which is chiral company material was carried out to the trade name TL 202 which is 
shrine liquid crystal, it could, twist so that selective reflection light with green all might be 
obtained, and the pitch was adjusted to 0.34 micrometers. As a result of observing the liquid 
crystal panel which carried out the laminating, it checked that a bright display was obtained as 
compared with the liquid crystal panel of a monolayer. 

[0046] (Modification 10) As shown in drawing 21 , the image display device which the forward- 
scattering plate 61 sticks on a front face, the black light absorption plate 62 sticks on a tooth 
back, and it comes to unite is illustrated using the same liquid crystal panel as this operation 
gestalt illustrated to drawing 2 . As a result of observing the display image of this liquid crystal 
panel, when changing an electrical potential difference, it checked that contrast better than the 
case where there is no forward-scattering plate 61 was acquired. 
[0047] Many modes shown below also constitute this invention. 

[0048] It is one mode of a liquid crystal display, and is characterized by a torsion pitch being 0.25 
micrometers - 0.44 micrometers. 

[0049] It is one mode of a liquid crystal display, and is characterized by the distance of the 
electrode width of face of said pixel electrode or the electrode width of face of a 
counterelectrode, and said pixel electrode and said counterelectrode differing. 
[0050] It is one mode of a liquid crystal display, and is characterized by the width of face of said 
pixel electrode differing from the width of face of said counterelectrode. 
[0051] It is one mode of a liquid crystal display, and is characterized by making each cross- 
section configuration of said pixel electrode and said counterelectrode into the letter of a 
projection. 

[0052] It is one mode of a liquid crystal display, and is characterized by forming said one 
electrode of each of said substrate with the metal. 

[0053] It is one mode of a liquid crystal display, and is characterized by being formed with the 
metal with which said pixel electrode and said counterelectrode differ from each other. 
[0054] It is one mode of a liquid crystal display, and is characterized by one side of each of said 
substrate having a light reflex function. 

[0055] It is one mode of a liquid crystal display, and is characterized by one side of each of said 
substrate having a light absorption function. 

[0056] It is one mode of a liquid crystal display, and is characterized by forming the light 
absorption layer between said electrodes and substrates concerned about one side of each of 
said substrate. 

[0057] It is one mode of a liquid crystal display, and is characterized by giving the light 
absorption layer to one side of each of said substrate outside. 

[0058] It is one mode of a liquid crystal display, and is characterized by sticking the scattered 

plate on one side of each of said substrate. 

[0059] 

[Effect of the Invention] According to this invention, about the liquid crystal display equipped 
with the liquid crystal layer which consists of cholesteric liquid crystal or a chiral pneumatic 
liquid crystal, generating of a hysteresis is inhibited and the high liquid crystal display of the 
display grace which enables the drive by the low battery is realized. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rD rawing 11 It is the outline top view showing the main configurations of the image display device 
of this operation gestalt. 

fDrawing 21 It is the outline sectional view showing the main configurations of the image display 
device of this operation gestalt. 

fDrawing 3] It is the outline sectional view showing an example by which a pulse voltage is 
impressed to each electrode of the image display device of this operation gestalt. 
fDrawing 4] It is an outline sectional view for explaining the principle of operation of the image 
display device of this operation gestalt. 

fDrawing 5] About a pixel electrode and a counterelectrode, they are the pixel electrode width ot 
face W1 and the counterelectrode width of face W2. And it is the outline sectional view which 
defines the inter-electrode spare time L. 

[DrawjngJl It is the outline sectional view showing the main configurations of the image display 
device of the example 1 of an experiment. 

fDrawing 7] It is the property Fig. showing the measurement result of an electrical-potential 
difference permeability property (V-T property). 

fDrawing 81 It is the property Fig. in which being able to twist with thickness d of a liquid crystal 
layer, and showing the relation between a ratio (d/p) with a pitch p, and a hysteresis band. 
fDrawing 9] It is the outline sectional view showing the liquid crystal cell which does not have a 
whole surface counterelectrode. 

fDrawing 101 It is the property Fig. in which being able to twist with thickness d of a liquid crystal 
layer, and showing the relation between a ratio (d/p) with a pitch p, and a hysteresis band 
fDrawing 111 They are the pixel electrode width of face W1, the counterelectrode width of face 
W2, and the outline sectional view showing the various liquid crystal cells which changed the 
relation of the inter-electrode spare time L 

fDrawing 121 It is the outline sectional view showing the main configurations of the image display 

device of a modification 1 . . 
fDrawing 13] It is the outline sectional view showing the main configurations of the image display 

device of a modification 2. 

fDrawing 141 It is the outline sectional view showing the main configurations of the image display 
device of a modification 3. 

fDrawing 151 It is the outline sectional view showing the main configurations of the image display 
device of a modification 4. , . 

fDrawing 161 It is the outline sectional view showing the main configurations of the image display 

device of a modification 5. 

fDrawing 1 71 It is the outline sectional view showing the main configurations of the image display 
device of a modification 6. 

fDrawing 181 It is the outline sectional view showing the main configurations of the image display 
device of a modification 7. 

[Drawing 19 1 It is the outline sectional view showing the main configurations of the image display 
device of a modification 8. 

fDrawing 201 It is the outline sectional view showing the main configurations of the image display 
device of a modification 9. 
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[Drawing 21 1 It is the outline sectional view showing the main configurations of the image display 
device of a modification 10. 

[Drawing 22] It is the outline sectional view showing the main configurations of the conventional 

image display device. 

[Description of Notations] 

1, 2, 31-34, 51-53 Glass substrate 

3, 3a-3h Liquid crystal layer 

1 1 Pixel Electrode 

12 Counterelectrode 

13 Whole Surface Counterelectrode 
21 Silicon Substrate 

22, 35, 42, 54, 62 Black light absorption plate 
41 Shelter 

61 Forward-Scattering Plate 
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•i;A®fii-c*-l)ili%m®l ISl^I^S^I 2t?JSS^3 

n/c^fcWjatcfijffl-r^ctT&sTt. sw^STn^ffs 
c £ an? * -s c £ £5ifsufc„ 
(0 03 4) 2t=wi-c«. ia^me 1 1 RUttfomm 1 2 
tester * s ^-i>A£fcm£0-cfflc>/cai. JS(Ag) 

^©JS^* 5 iSt,^)l^fflW^ c £ . S/ctJlSSimSi 1 
1 £*tfr®8Bl 2-CS^£^=feJl^^^C£feoJ6lr* 
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(0 03 5) ($8&M3) CCTtt, SI 1 4tC7n-r«t^ 
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nr 4 -> y 3 2 1 1 . £®*tiai®ffi 1 3 tmw 
y ? i7«s©?sse3 ) &^L/-c!is«s-feJi' j &(i^/c 

tj^f14 ; £:6I^L'/c£C5. ->"J3>M2 1 tSK$ti 
fc#kW$»tC*JfflT2>C£*i-C#. mff^a^^^^C 
£*<T# -5 C £ =SriSi2U/c„ 
50 (0 03 6 ) (^0Q4) CC-Ct*. SI 5tC7^f J: ^ 
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1 3 &ifiwmmt urtat&u m&mM® i3atc 
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jc. fcent:? ^(Dtlg£c£«lirt>6ft£3a©&ilB 

3a. 3 b. 3 c*. #7^S«3 1~3 4^U« 
ggTjVTS. cOiRft-feMCfcCiTtt. &7£laJf3a, 3 

b . 3 c ©-^©atciim i ©n® 1 1 rz? 
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H@ 1 3 ) *i#f5J: 5(C. #7*S«3 1 -3 4CC& 
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3 1-3 4£fllt>. fcCfttf v*-*i0. 4 0 am. 0. 
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rck ttlSOjSa-C*4SS 0 D o«T L 2 0 2CC|Bltt»©# -f 

SriSfiSO/cfc©) a>6>fc*i£gJB3 a. 3 b. 3 c** 50 
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•5. C©iK»-fert'K:*5t>"CW:. jKS©ig^«rRS±T4/c 
tf>©ffiffla»4 1 vttfa&ftfcMWcttS^JItfitAS 

n. £HS«cc&f& 0 r aMM 3d. 3 e . 3 t <d—i 
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am. 0. 4 0(/mt*53^f , J7i'1^6ft5 
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S-b^«:te<-»"C«. S?SII)13k. 3hO- ^©ffifC« 
m 1 <£>^® (BBR*S 1 1 RO'*t[Sj€i«B 12)*. ffe^ 
(D®tC«m2©Sfii (±W*lfonmi 3) *i#T5J:^ 
«C. ^7^Sffi5 1-5 3tCS«@* s ^RS$n-Ci,^. 

^/^^St55 1©— ^©^ffiCCttSl©^l€5. ^/ 
7^S® 5 3 CD— ^©a®lC«m 2 (D^fig, <f 7 ^SS 
5 2 (D— ^3©a®lC«m 1 ©Sffi. f6^<D»®{C«^2 

©Wffi«:iife^®JR« 5 4 #tt 0 ^to 3 tx Z . 
[0045] m»Wtc». ^*30na U^f v *ffcH 
£ L-CMerck ttSi©?gSt?*iiSD a p« TL 2 0 2 tC|5j%b 
!!©)!;-(7Jl'ttT*5iSMCB- 1 5*ig-&L/c4>© 
£, SftOtWDal/X^'J » fffiSi OTMerck tt®{© 



C6) 

9 

m<om£k't*)\>ictk. u xw * \*>m.7&fi&h n s c 4 «m 

[0 04 6] (£?&0!]1 0) 02 ltC^TcfcSK:. 02 

^li^^SI^^/cilSm. SEEfc^b* 10 
ffc5U£6 1 9 h H 

*l£C4£SgSL/c„ 
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WEJWlWBiOIEIB^H** C 4*1«*4T*. 20 

[0050] «**jj**iB©--»»c*-9T. iugbbr 
flseo^i t «jiB**j6j«e©*i**&& 4 c <t 4 t 

[0 0 5 1 ] WUH&f&mv— S8«"C*-3-C. inreiBX 
SffiRCflfff B*»iiJ®fiS©&»r®0tt* s 3Si§tK 4 3 4vC U 

[0 0 5 2] ffiJUbnttK©— «W-C*-9"C. IftiB&S 
«©— #©WIB**W^rJBfifc3ftT(,»* C £ *4Mk 

[0 0 5 3] iKfi3*53sSfi©— ffltCftnt, Strs2®^ 30 

mm tmssmn/Btfmii z&M-ctei&s n-cc» * c £ 

[0 05 4] ffiA&^ttKa—ttttfr&o?. fJusB&S 
«©— #*9fcKI«IB*WT*e 4*»«4T*. 

[0055] ffia^^sia©— int?*-9t, Btriass 

[0056] suw&iraB©— ®bw*-»t, mibss 
«©— #k:oi,»t. fJfBS©£^tS8«£©raK:^tRiR 

[0057] «jftayn«ai©— JBW-c*r>-c. ut/iBsa 40 
*g©-:&(c«|jysa! 3 *rcir»* c 4 'Sr^mt-r 

[0 0 5 8] jBUWbSSBB©— !8tt"C*-9-C. ffiTiaS* 
-5. 

[0 05 9] 

IBBEtCj: hf,m*~sii% 4 r £*^ 0 a ofi[©i«t > iEA87n£ so 
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